Obsessive compulsive disorder (OCD) showed a lower prevalence of cigarette smoking compared to other psychiatric disorders in previous and recent reports. We assessed the prevalence and clinical correlates of the phenomenon in an international sample of 504 OCD patients recruited through the International College of Obsessive Compulsive Spectrum Disorders (ICOCS) network.
Tobacco smoking is the most common substance use disorder in adults with mental illness, with rates at least twice as common as for general population. 1 Lifetime smoking rate ranges between 50% and 80% in people with lifetime history of mental illness, 1 whereas, for instance, a cross-sectional prevalence below 20% was reported for the general U.S. population. 2 Mental disorders represent a risk factor for tobacco smoking, 1 which, in turn, seems to be a negative prognostic factor for suicidal behavior, regardless of diagnosis. 3 A few studies have investigated prevalence and clinical correlates of cigarette smoking in obsessive compulsive disorder (OCD) patients, reporting lower prevalence rates (7.7%-22.4%) , compared to what has been observed in patients with other psychiatric disorders and, likely, in the general population. 4, 5 Reasons for such data in OCD may be linked to illness-related factors, as well as biological and socio-environmental aspects.
Recently an American study reported a smoking rate of 13.3% in a sample of 113 OCD patients, with no difference in terms of demographics between smoking and non-smoking subjects, 6 but a higher prevalence of impulsive features in smoking subjects.
Previously, studies assessing smoking prevalence and correlates in OCD had been conducted with limited national samples. It is well established, however, that smoking prevalence varies according to different countries, depending on multiple factors. 3 Therefore, the present multicenter, international study aimed to investigate smoking prevalence and clinical correlates in a large sample of OCD patients, who were recruited from the ICOCS network through a naturalistic database collecting socio-demographic and clinical variables. 7 The sample included 504 consecutive OCD outpatients attending different psychiatric services worldwide, participating in the ICOCS network. Details about involved centers and assessment procedures have been specified elsewhere. 7 Data on cigarette smoking were collected during a clinical interview. For the purpose of the study, patients were divided in 3 smoking categories: current smoking patients (CSPs), former smoking patients (FSPs), and patients who had never smoked (NSPs). CSPs were defined as those whose consumption was at least 1 cigarette daily for the last 6 months.
After obtaining patients' written informed consent and approval from the local Ethics Committee/Institutional Review Board, the main socio-demographics, smokingrelated variables, and clinical features-psychometric evaluations [Yale-Brown Obsessive Compulsive Scale (Y-BOCS), Sheehan disability scale (SDS), Montgomery-Asberg Depression Rating Scale (MADRS), Clinical Global Impression scale-Severity of illness (CGI-s), Compulsive Personality Assessment Scale (CPAS)], comorbidity status (psychiatric/medical), lifetime suicide attempts and hospitalizations, current treatment (psychotropic medications and/or cognitive behavioral therapy [CBT])-were collected and analyzed for the sample and related subgroups using chi-squared test for categorical variables and t-tests for independent samples for continuous variables.
Data on smoking behavior accounted for 95.8% of the total sample (n = 483). Female patients represented 60% of the sample. Socio-demographic and clinical data of the sample are summarized in Table 1 .
The 24.4% of the total sample was represented by CSPs, while the 55.7% by NSPs.
Within the group of CSPs, there were significantly more females than males (17% vs 7.4%; p < .001). Females were also significantly more represented than males in the subgroup of NSPs (35.6 % vs. 20.1%; p < .001), whereas a male preponderance was observed in the group of FSPs (12.4% vs 7.4%; p < .001). In both Values for categorical and continuous variables are expressed as N (%) and mean ± SD, respectively. Reported variables had a percentage of missing data ranging from 0% to 11%. CSPs = currently smoking patients; FSPs = former smoking patients; NSPs = patients who had never smoked; Y-BOCS = Yale-Brown Obsessive Compulsive Scale; CGI-s = Clinical Global Impression scale, severity of illness. *p < .05, **p < .001.
groups of CSPs and NSPs, the female proportion was approximately twice as prevalent as the male one.
With respect to prevalence differences according to geographic areas, the Italian sample had the highest number of NSPs, while the South African sample the highest number of CSPs (p < .001).
With respect to psychiatric comorbidities, 18.2% of the total sample was found to have a comorbid disorder, with a significantly higher rate among NSPs (10.1% in NSPs vs 5.1% in FSPs vs 2.8% in CSPs; p < .05). Considering specific comorbidity patterns, among patients with comorbid Tourette's syndrome and tic disorder, CSPs were significantly more represented than FSPs and NSPs (p < .05; Figure 1 ).
NSPs were found to show a more frequent history of previous psychiatric hospitalization (7% in NSPs vs 6.4% in FSPs vs 3.5% in CSPs) compared to the other groups, even though not at a statistically significant level.
With respect to previous suicide attempts, a positive history was significantly more common in the group of FSPs (p < .05).
With respect to the severity of illness, mean Y-BOCS scores among the 3 subgroups did not show any statistically significant differences, similarly to CGI-s scores.
With respect to treatment status, the 65.6% of the total sample was under pharmacological treatment at the time of the assessment, with a significantly higher rate of patients on psychotropic medications among NSPs than among FSPs and CSPs (39% in NSPs vs 12.4% in FSPs vs 13.6% in CSPs; p < .05).
The 38.5% of the total sample was receiving CBT, with this form of psychotherapy being used more among NSPs (21.2% in NSPs vs 5.7% in FSPs vs 11.6% in CSPs; p < .001).
It is well established that smoking behavior is profoundly influenced by several factors, including biological and sociocultural aspects. In this respect, the geographic heterogeneity of our large, international sample might have minimized the risk of possible sociocultural bias and other conditioning factors related to a single catchment area. In fact, the ICOCS network involved patients from 3 continents and 10 different countries, thus providing a putatively representative estimate of cigarette smoking in OCD patients.
Of the total sample, 24.4% was found to be currently smoking, with a significantly higher rate among female patients. Such a finding seems to be only slightly higher than that observed in the general American population, but much lower compared to what has been previously reported in patients with psychiatric disorders. 1 In this respect, the hypothesis that the prevalence of cigarette smoking in people with psychiatric disorders may be related to the neurochemical effects of nicotine in the orbitofrontal cortex seems to be supported by the present findings, suggesting that OCD may be positioned on one end of a continuum while schizophrenia is on the opposite one. 5 Comparing our prevalence finding with previous studies (reporting rates ranging between 7% and 22.4%), [4] [5] [6] we found an overall higher rate in our sample. However, we also found significant differences across countries, which may be, in turn, due to several factors, including sample size, gender composition, and cultural issues.
Legend:
NSPs: Patients who had never smoked
FSPs: Former Smoking Patients

CSPs: Currently Smoking Patients
Statistics:
Tourette's Syndrome: χ 2 = 20.06, p=0.01; Tic Disorder: χ 2 = 17.48, p=0.02.
FIGURE 1.
Smoking habit among OCD patients with comorbid tic disorder and Tourette's syndrome. NSPs: patients who had never smoked; FSPs: former smoking patients; CSPs: currently smoking patients. Tourette's syndrome: χ 2 = 20.06, p = 0.01; tic disorder: χ 2 = 17.48, p = 0.02.
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With respect to gender aspects, our finding of a female preponderance in CSPs is not of univocal interpretation for different reasons. The first reason is because a similar gender rate was observed in NSPs. Second, the whole sample actually showed a female preponderance, different from what has been reported by the majority of previous studies. 4 Third, the finding of male preponderance among FSPs, though consistent with most studies in the field that have shown that female gender represents a protective factor against smoking, 2 further complicates the interpretation of gender data, warranting additional investigation.
With respect to psychiatric comorbidity, in our sample, the only comorbid conditions more frequently associated with smoking were Tourette's syndrome and tic disorder. Interestingly, general psychiatric comorbidity rates appeared to be lower in our sample (18.2%) compared to other studies, 4, 6 potentially explaining the lack of other significant associations. Of note, a recent study investigating comorbidity between impulsive spectrum disorders and nicotine dependence suggested that impulsivity could represent the shared mechanism between pathological behavior and substance addictions including nicotine dependence. 8 Another recent study found that smoking OCD patients showed higher impulsivity levels, reinforcing this assumption. 6 In this perspective, our finding of higher prevalence of CSPs among patients with Tourette's syndrome and tic disorder may be explained in light of the fact that the aforementioned conditions are characterized by impulsive features, having been included within a common spectrum of disorders that share specific psychopathological bases and treatment-response aspects. 9 With respect to previous suicide attempts, a prevalence of 13% in the whole sample was found, stressing that suicidal behaviors in OCD are not infrequent, though the literature in the field is controversial in such regard. 10 In our sample, in particular, suicide attempts were significantly more numerous among FSPs. The finding of a higher vulnerability to suicidal behaviors in FSPs has been already reported 3 and may be, in turn, associated with impulsive features. In addition, it is well established that smoking represents an independent risk factor for suicide in patients suffering from other psychiatric disorders. 3 Thus, even though a common link between suicidality, impulsivity, and nicotine exposure may be hypothesized, further investigation exploring biological correlates of such a relation is warranted.
The findings showing no difference in terms of severity of illness among smoking and non-smoking patients seem to exclude an association between smoking and severity of illness in OCD patients, as also previously shown. 6 Finally, we found that approximately two-thirds of the sample was receiving a pharmacological treatment, and that the presence of any treatment (either pharmacologic or psychotherapeutic) was significantly more represented among NSPs. Given that, the opposite finding (showing a greater frequency of lack of treatment in CSPs), as a potential explanation, was not statistically significant, likely due to sub-sample size limitation; additional investigation in the field is required.
The following methodological limitations should be considered when interpreting the reported results. Geographic prevalence data of cigarette smoking in the general population of involved centers were not considered, except for the U.S. Therefore, notwithstanding the international catchment, recruitment-related factors may have influenced reported results. In addition, the present study had a cross-sectional perspective, with longitudinal data being likely more informative. 
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